Na+-independent transport of basic and zwitterionic amino acids in mouse blastocysts by a shared system and by processes which distinguish between these substrates.
Preimplantation mouse blastocysts were found to contain at least three mediated components of Na+-independent amino acid transport. The two less conspicuous components seemed to be selective for either cationic or zwitterionic substrates but were not characterized further or examined for multiple transport activities. L-Leucine and L-lysine competed strongly for uptake by the most conspicuous Na+-independent transport process detected in these conceptuses (referred to as component b0,+), and no further heterogeneity of transport activities was found within this component. A series of inhibitors of various strengths had about the same effect on component b0,+ when either leucine or lysine was the substrate, and uptake of each substrate was not affected significantly by changes in the pH between 6.3 and 8.0. Furthermore, the Ki values for mutually competitive inhibition of transport between leucine and lysine and their Km values for transport via component b0,+ were all on the order of about 100 microM. In addition, the Ki values for competitive inhibition of leucine or lysine uptake by valine were approximately 5 mM in both cases, and alanine appeared to be a similarly weak competitive inhibitor of leucine transport. Based on these results, component b0,+ prefers to interact with bulky amino acids that do not branch at the beta-carbon. Moreover, amino acids that branch at the alpha-carbon, such as the leucine analog 3-amino-endo-bicyclo[3.2.1]octane-3-carboxylic acid, were virtually excluded by this component. The substrate reactivity of component b0,+ is more limited than the Na+-dependent transport system B0,+ in blastocysts which accepts both these branched species and less bulky amino acids relatively well as substrates. Thus, mediated amino acid transport in the mouse trophoblast is clearly distinguishable from that in most other mammalian tissues that have been studied. Not only do component b0,+ and system B0,+ and system B0,+ fail to discriminate strongly between basic and zwitterionic substrates, but their relative reactivity with bicyclic amino acids, such as 3-amino-endo-bicyclo[3.2.1]octane-3-carboxylic acid, is the reverse of transport processes in other cell types where these amino acids react strongly with Na+-independent, but not Na+-dependent, systems.